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A. DESIGN SUMMARY 

Sanitary sewage from the First and Main development will discharge to the gravity 
sanitary sewer system in the Cedar Run sewershed and ultimately flow to the Cedar Run 
Pump Station.  Inflow and infiltration (I/I) has been a significant problem within this basin 
and has caused the pump station to receive storm flows which exceed the 3.1 MGD 
design capacity of the station.  Under dry weather conditions, flows to the station are 
typically 0.8 MGD.  The Town has estimated that typical I/I for the basin (under dry 
weather conditions) is approximately 650 gpd per in-dia-mile of gravity pipe.  This 
increases to approximately 6000 gpd/in-dia-mile for a 1 year storm and over 10,000 
gpd/in-dia-mile during a 10 year storm. 

The Town of Blacksburg is aware of the I/I problem in the basin and has been working to 
improve the situation.  In addition to trying to reduce the I/I, the Town is also planning to 
provide additional equalization volume at the station.  They are considering expanding 
the station capacity if the additional storage volume can not accommodate the storm 
flows. 

Engineers from Anderson & Associates, Inc. and the Town of Blacksburg met to discuss 
the First and Main project and assess the ability of the existing sanitary sewer system to 
accept wastewater generated at the site.  In order to help reduce I/I in the basin and 
improve ease of maintenance, the Town has requested that the design of the 
development comply with the following: 

• No fill shall be placed over any existing sanitary sewer lines. 

• New sanitary sewer lines shall not be installed greater than 15’ below grade and 
shall be kept as shallow as possible (while maintaining minimum cover). 

• To the extent practical, existing sewer lines through the development site shall be 
replaced. 

• Layout of sanitary sewer system on the site shall be efficient and minimize the length 
of gravity lines, in order to minimize potential for I/I. 

• Flow projections shall be computed according to DEQ SCAT Regulations and 
separately according to typical rates which the Town has provided.   

• Calculations shall be provided to show that the gravity sewer lines downstream of the 
development will have available capacity to accept flow from the development under 
normal operating conditions (peak dry weather conditions). 

As noted, the Town has recognized that capacity concerns at the Cedar Run Pump 
Station are mostly attributed to high I/I from the existing gravity sewer lines and is 
currently working to alleviate the problems.  In light of this, the Town has indicated that 
they will accept the flow from the First and Main development if the previously outlined 
requests are met.  This project will reduce existing I/I by replacing approximately 
2400 linear feet of existing I/I susceptible terra-cotta pipe with new PVC pipe with 
gasketed joints.  The project will also replace multiple existing I/I susceptible brick 
manholes with new pre-cast watertight concrete manholes. 
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B. PROJECTED WASTEWATER FLOWS 

Domestic wastewater projections for the First and Main project have been computed 
using both the conservative design rates outlined in the DEQ regulations as well as more 
realistic projections for actual demands.  The Town of Blacksburg provided rates for 
various types of development, which reflect metered water usage for sampled locations 
throughout the Town. 

Detailed flow projections for the prospective businesses within the development are 
shown on the following sheet.  Total projected flows are summarized below: 

Estimated per DEQ SCAT Regulations Projected Actual Usage 
  Average Daily Flow 162,702 gpd   Average Daily Flow 21,894 gpd  
  Peak Flow (2.5x) 406,755 gpd   Peak Flow (2.5x) 54,735 gpd  

= 282 gpm = 38 gpm  

As requested by the Town, the majority of the existing sanitary sewer lines throughout 
the site will be replaced.  In computing Inflow and Infiltration for the new lines, a rate of 
500 gpd per in-dia-mile has been used (per direction from the Town).  Total I/I for the 
new lines is computed as follows: 

New Gravity Sanitary Sewer in Development 

Pipe Diameter Total Length Inch-Dia-Mile Estimated I/I 
10” Pipe 1800’ 3.41 1704 gpd 
8” Pipe 2065’ 3.13 1564 gpd 

  Total = 3268 gpd 

The most conservative estimation of wastewater flows is 165,970 gpd average daily 
flow.  This is using the estimated flows per DEQ regulations and adding the I/I form the 
new sanitary sewer pipes.  Flows will likely be significantly less, since the Town’s studies 
have shown that actual water usage rates at similar businesses in Town are 
considerably lower.  Additionally, portions of the site were previously developed which 
will offset a some of these new flows.  Existing I/I should also be reduced since 
approximately 2400 linear feet of existing terra-cotta pipe and brick manholes will be 
replaced with new gasketed PVC pipe and precast concrete manholes. 

C. DOWNSTREAM GRAVITY SEWER EVALUATION 

The downstream gravity sewer system has been evaluated using data from a previously 
prepared computer model of the system.  The model was originally prepared by 
Anderson & Associates in 1996 and has been updated multiple times since the initial 
creation.  The model results for the existing system shows a peak dry weather flow of 
1.827 MGD to the Cedar Run Pump Station.  Assuming a 2.5 peaking factor, this would 
equate to an average daily flow of approximately 0.73 MGD.  The actual peak flow factor 
is likely less than this, since a significant portion of the basins flow consists of 
background infiltration.  The model data provides a relatively good correlation to the 
actual 0.8 MGD average daily flows which are observed at the pump station. 

Wastewater from the First and Main development will discharge to existing manhole 
B06040 (using the Town’s manhole designation).  The following sheet shows estimated 
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existing peak sanitary flows from manhole B06040 downstream to the Cedar Run Pump 
Station.  The minimum available peak flow capacity through any of the downstream 
pipes is approximately 677,000 gpd.  This occurs in the pipe exiting manhole B05014, 
approximately 400 feet downstream of the proposed connection from the new 
development.   

The conservative flow projections for the First and Main development show average 
daily flows not to exceed 166,000 gpd and peak flows not to exceed 406,000 gpd; 
therefore, it is concluded that all downstream lines will continue to have available pipe 
capacity during normal peak dry weather flow conditions. 
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